Objective: To evaluate perinatal factors associated with early neonatal death in preterm infants with birth weights (BW) of 400-1,500 g.
Introduction
The survival rates of preterm and very low weight newborn infants reflect the quality of antenatal care, of the care provided during labor and delivery and the infrastructure for the neonatal care in the different regions and countries of the world. It is expected that richer countries have lower rates of early and late neonatal mortality than countries where healthcare is less robust. In contrast, the frequency of prematurity is higher in poorer countries exactly because of the less stable health conditions of the expectant mothers. 1 Premature delivery is the most important determinant of infant mortality in developed countries. 2 Among hospital deliveries in developing countries, prematurity is also the principal determinant of morbidity and neonatal mortality. 3 In 2004, births prior to 24 weeks in the United States were 0.8% of total live births and were responsible for 46.3% of infant deaths. 2 Frequency of prematurity is increasing worldwide, with the possible exception of France and Finland. 4 In
Brazil, in 2004, there were 3,026,548 births, of which 34,012
(1.1%) weighed < 1,500 g. 5 During the same year, 54,183 children died before 1 year of age, 15,560 (29%) of whom had birth weights < 1,500 g and 11,426 (73%) of these died before completing 7 days of life. 6 In order to analyze early neonatal mortality rate of premature newborn infants in Brazil, it is necessary to consider the context in which the data were obtained, i.e. the quality of antenatal care, the quality of care provided during labor and delivery, the infrastructure in terms of physical, material and human resources, and the prevalence of the use of evidence-based interventions, in addition to family participation in neonatal intensive care. 7 To this end, epidemiological networks, which analyze together the morbidity and mortality data of a series of neonatal units, can provide two types of information. First, these networks can trace in real time the neonatal morbidity and mortality of centers with specific characteristics, and compare them with national and international data. Additionally, since the information obtained enables comparisons between different centers, it makes it possible to investigate the best strategies for reducing neonatal morbidity and mortality, based on processes for the improvement of the quality of perinatal care. 8, 9 In this context, the objective of the present study is to evaluate perinatal factors associated with death before the 6th day of life in very low birth weight preterms infants treated at public university hospitals in the Brazilian states of São Paulo, Rio de Janeiro and Rio Grande do Sul, with emphasis on the different profiles of the patient populations treated at each hospital.
Methods
This was a prospective cohort study of all live births at gestational ages between 23 0/7 and 33 6/7, with birth weights of 400-1,500 g, delivered in eight public maternity units at tertiary university hospitals, located in five cities in three Bra- A descriptive analysis of all of the variables according to maternity unit of birth was made. Next, the characteristics of the newborn infants who died before 168 hours of life and those who survived beyond this point were compared by chi-square or Fisher's exact test for categorical variables and Student's t test or Mann-Whitney test for continuous variables. The next step was to compare the frequencies of early neonatal deaths among the eight units, controlled for SNAPPE-II. Finally, stepwise logistic regression was used in order to identify factors associated with early intrahospital death. The independent factors analyzed in the logistic regression were those that had p < 0.20 in the univariate analyses. Whenever possible covariables were detected, those with the greatest clinical relevance were selected. Therefore, the variable chosen to start the model was "gestational age," excluding "birth weight," as well as "5th minute Apgar score" instead of "positive pressure ventilation" and "advanced resuscitation," while the variable "respiratory distress syndrome" was preferred over "at least one dose of surfactant."
The sample size calculation took into consideration the need of 10 to 15 patients for each of the 20 independent variables to be analyzed in the logistic regression model. Therefore, at least 300 newborn infants should be enrolled on the study.
Throughout the analyses, the statistician was blind to the identity of the maternity units. The software employed was SPSS 12.0 and significance was set at p < 0.05. Regarding maternal characteristics (Table 1) , the maximum and minimum percentages of each variable at units A-H were: adolescent mothers 12-33%, less than 8 years' education 6-44%, prenatal care present 85-98%, multiple births 7-27%, hypertensive syndrome 35-68%, diabetes 2-12%, peripartum infection 18-52%, antenatal corticosteroids 12-88% and caesarian delivery 60-85%.
Results

Between
Regarding characteristics of the patients at birth (Table 2) , the maximum and minimum percentages of each variable at units A-H were: gestational age from 23 to 27 weeks 22-37%, weight < 1,000 g 32-55%, small for gestational age 24-55%, male sex 41-59%, positive pressure ventilation 61-77%, advanced resuscitation 0-26%, 5 minute Apgar less than seven 5-26%, and surfactant in the delivery room (0-60%).
Regarding the clinical progress of the newborn infants during their first 72 hours of life (Table 3) weeks, birth weight < 1,000 g, need for ventilation and advanced resuscitation in the delivery room, 5th minute Apgar Perinatal factors and early death in preterms -de Almeida MF et al. 
Discussion
This multicenter study has shown important differences between the units studied in terms of early neonatal mortality among infants born at 23 to 33 weeks' gestational age weighing from 400 to 1,500g and free from major congenital malformations. These differences still remain after controlling the data for the clinical severity of the patients and for other perinatal risk factors associated with death.
The population assessed includes newborn infants at the extreme limit of fetal viability. The decision to include neonates born at 23 to 25 weeks was based on the fact that such although there is a great deal of discussion with respect to their viability, their future quality of life and the cost of care. 17 Indeed, of the 92 early neonatal deaths analyzed, 47 were of patients born at 23 to 25 weeks, setting fetal viability at the studied units around 26 weeks of gestational age. Also, it was decided to exclude late premature births because they constitute a group of patients with specific patterns of morbidity and mortality, distinct from those born up to 33 weeks. 18, 19 Patients suffering from major congenital anomalies were excluded since the presence of malformation in itself increases the risk of death. 2 Finally, only inborn infants were included, since it is known that mortality of outborn preterm infants is significantly higher.
20
Results here presented describe university hospitals that are referral centers for high risk pregnancies and which belong to the Brazilian National Health Service. It is interesting to note that the profile of neonatal deaths in Brazil can change depending on the institutional status of the hospital. In Belo
Horizonte, a population based investigation detected three distinct neonatal death profiles: at private hospitals the deaths were unlikely to be preventable (malformations and extreme prematurity); at hospitals contracted to the Brazilian National Health Service, the majority of deaths were preventable (newborn infants with birth weight > 2,500 g, who died from hypoxic insults and infections); whereas at hospitals belonging to the Brazilian National Health Service, the profile of deaths was mixed. 21 Before analyzing early neonatal mortality overall, it is necessary to look at the characteristics of the mothers and newborn infants cared for at the different units, since many reports of epidemiological networks have found evidence that significant differences in neonatal characteristics, morbidity and clinical practices can influence the outcomes. [22] [23] [24] This study has confirmed these differences. In terms of clinical practices, the use of antenatal corticosteroids varied from 12% at unit D (although 92% of expectant mothers received prenatal care) up to 88% at unit A. At birth, advanced resuscitation procedures were not used at unit B, but they were needed in 26% of the patients at unit H, even though gestational age and birth weight were similar at both units. One protective factor against early neonatal mortality was the presence of hypertensive syndrome during pregnancy.
Other studies have indicated the same finding. Evans et al. increasing maternal and neonatal mortality. 28 In this context, the increased frequency of small for gestational age infants among those who survived for at least 1 week is of note.
The fact that respiratory distress syndrome continues to be an independent risk factor for death during the first week of life indicates failures at several levels of perinatal care. The low frequency of antenatal corticosteroids use is associated with an increased incidence of respiratory distress syndrome and neonatal mortality. Just 54% of the patients born before 34 weeks studied here were given the medication, whereas, in the United States, for more than 10 years, 79% of expectant mothers have received the medication. 9 During the immediate neonatal period, there was a relatively low frequency of surfactant use, which can avoid or attenuate the severity of respiratory distress syndrome: 49% of the analyzed preterm infants were given at least one dose of surfactant. In the Vermont-Oxford Network, 62% of the 26,007 patients born in 1999 with weights from 501 to 1,500 g were given surfactant. 8 Finally, the fact that respiratory distress syndrome has an influence on neonatal mortality indicates that it is necessary to improve the care given to critically ill newborns at the units analyzed.
With relation to perinatal asphyxia, the 5th minute Apgar score between 0 and 6 was strongly associated with early neonatal mortality. This finding has been confirmed by other stud- 
